Electrophysiological evidence suggestive of dual atrioventricular (A-V) nodal pathways is presented in two patients with normal P-R interval and reentrant paroxysmal supraventricular tachycardia (PSVT). His bundle recordings and atrial stimulation were used to obtain this electrophysiological evidence. Recently reported studies in man suggest that A-V nodal reentrance is a common mechanism of paroxysmal supraventricular tachycardia (PSVT) .6-8 A-V nodal reentrance implies either the presence of dual A-V nodal pathways or reentry by "reflection" in an area of depressed conduction.9' 10
with short P-R intervals, narrow QRS complexes, and paroxysmal tachycardia form another group in which dual A-V pathways have been suggested.2 Some of these patients may have accessory connections between the atria and the lower A-V node.
Animal studies by Rosenblueth3 and Moe, Preston and Burlington,4 suggest that the A-V node itself may undergo longitudinal dissociation into two pathways demonstrable under appropriate conditions. Rosen et al. 5 recently reported a patient with two P-R intervals, and two sets of A-V nodal conduction times and refractory periods, suggesting dual A-V nodal pathways.
Recently reported studies in man suggest that A-V nodal reentrance is a common mechanism of paroxysmal supraventricular tachycardia (PSVT) .6-8 A-V nodal reentrance implies either the presence of dual A-V nodal pathways or reentry by "reflection" in an area of depressed conduction. 9' 10 The purpose of this report is to describe two patients with history of PSVT and normal P-R 549 interval studied with His bundle recording and atrial stimulation. These patients had evidence suggestive of both a fast and a slow A-V nodal pathway, each with its own effective and functional refractory period. Failure of the fast pathway was often accompanied by occurrence of A-V nodal echoes, implying that this pathway was utilized for retrograde propagation during episodes of PSVT.
Materials and Methods

Patient Selection
We have studied eight patients with PSVT and normal P-R interval in the past year. In two of these patients, electrophysiological studies suggested the presence of dual A-V nodal conduction pathways. These two are the subjects of the present report. Both patients were male, ages 54 and 50, and each had a history of recurrent episodes of documented PSVT. The resting electrocardiograms showed normal P-R intervals and narrow QRS complexes. The physical examination, radiologic and routine laboratory studies were within normal limits. pathway, the impulse propagated through the slow pathway and returned to the atrium via the fast pathway. Two episodes of PSVT were induced during premature atrial stimulation ( fig. IE ). These were reentrant since the preceding A-H interval was prolonged, the premature beat was located in the echo zone, and timed single atrial premature impulses could terminate the tachycardia. [6] [7] [8] Wenckebach periods proximal to the His bundle recording site were noted at a paced rate of 108 beats/min. These were both 3:2 and 4:3 ( fig. 3) A,-A2 msec Comment: In this patient, dual A-V nodal pathways were suggested by demonstration of two conduction times and refractory periods. These findings were demonstrated at a cycle length of 667 msec. There was no evidence of dual pathways during sinus rhythm (cycle length of 750 msec). The ability to demonstrate dual pathways in this patient at shorter cycle length could reflect a differential response of slow and fast pathways to change in rate. One could postulate that at longer cycle lengths, slow pathway ERP was shorter than fast pathway ERP, thus preventing demonstration of dual pathways with the extra-stimulus technique. With increase in rate, lengthening of the fast pathway ERP relative to the slow pathway ERP (V1-V2 interval) while H,-H2 remained smooth, reflecting a delay in conduction localized to the His-Purkinje system (H-V interval). A break in the H1-H2 curve has only been described in one patient, a child with two ranges of P-R intervals.5 The electrophysiological findings in the latter case supported the existence of dual A-V nodal pathways, with two A-V nodal conduction times and refractory periods.
The curves described in this report also show sudden increase in H1-H2 interval with small decreases in the prematurity of the atrial impulse. This occurred without change in intra-atrial conduction of H-V interval, suggesting a site of delay in the A-V node.
The dual pathways demonstrated in this study Paroxysmal Supraventricular Tachycardia: Recent studies>8 have shown that PSVT can be induced and terminated by single atrial premature beats failing within a specific portion of the A-V nodal relative refractory period. Goldreyer and Damato8 pointed out that it is the critical A-V nodal delay (A-H) of the premature beat, rather than its coupling interval, that determines whether echo beats will result. This suggested that PSVT in man is frequently caused by A-V nodal reentry.
Reentry can imply "reflection" of the impulse through a single pathway, if the impulse is delayed enough at one point so that it can reenter the original pathway.10 Previously published A-V refractory period curves in patients with reentrant PSVT show smooth curves without sudden increases of A-V nodal conduction time simultaneous with the occurrence of the echo phenomenon.8 These earlier cases are consistent with the "reflection" mechanism. The critical A-H interval necessary for induction of reentry in these cases, would be equal to the amount of A-V nodal delay necessary to allow "reflection."
Reentry could also imply either anatomic or functional dissociation into dual pathways, with Circulation, Volume XLVIII, September 1973 unidirectional block in one pathway, which then becomes available for retrograde propagation. The two cases in this report are consistent with this mechanism for A-V nodal reentrance. In our patients, the initiation of PSVT appeared to be dependent upon the premature impulse occurring at or less than the fast pathway ERP. The critical A-H for induction of reentry in these cases would reflect slow pathway conduction time.
